INTRODUCTION
The hydrophobic structure on bamboo leaves (Pseudosasa japonica) was successfully replicated on a glass substrate using polydimethylsiloxane (PDMS) molding technique and UV nanoimprint lithography (Hwang et al., 2009) . Tian et al. (2010) showed that the maximum water contact angle of the super-hydrophobic coating bamboo surface was 157°, with a low sliding angle (around zero). Xu et al. (2011) got superior crystallization property of ZnO nanometer tissue with hexagonal wurtzite structure. The composite films has super hydrophobic, the contact angle is 146 degrees. Yu et al. (2014) confirmed that MMA groups have been successfully grafted onto bamboo surface by means of the ATRP method, which caused the water contact angle increase. Tian et al. (2015) studied the preparation of superhydrophobic bamboo by a two-step sol-gel process consisting of growing nonofilms on the surface of bamboo with silica sol followed by hydrophobization with hydrolyzed exadecyltrimethoxysilane. The spherical nanopar-574 ticles were deposited uniformly on the bamboo surface. The maximum water contact angle of superhydrophobic coating bamboo surface was 154°.
MATERIALS AND METHODS

Materials
The sample of Bamboo (Phyllostachys heterocycla (Carr.) Mitford cv. Pubescens) which is 6 years old was taken from the National Bamboo Research and Development Center in Hangzhou base. Cutting the cross-section along the bamboo joint, the moisture content of the samples dried to (12 ± 0.2)% , and then the samples were processed with the specification of 120 mm 25 mm. After the bamboo had been dried, a section of bamboo about 120 mm long was chopped from transverse section, then it was radically spitted to obtain a outboard bamboo sample with a chord length about 25 mm, and both sides of which was polished by using a sander; the inboard bamboo sample was prepared by using a sander to polish the outboard bamboo sample until about the thickness of 5 mm outboard bamboo had been rubbed off.
Super hydrophobic modification
(1) Drying: the hydrophobic fumed nano SiO 2 was placed in the oven of 103 ℃ drying 48 h; (2) Weighing: weighing 20 g hydrophobic fumed nano-SiO 2 using a electronic scale, and put it into a beaker filled with 240 ml of deionized water; (3) Mixing: Add some ethyl acetate that the mass of which is 3% hydrophobic fumed nanoSiO 2 to deionized water to mixed with SiO 2 ; (4) Dispersant: add KH 550 as dispersant, and the mass of KH 550 is 1.0% of hydrophobic fumed nano-SiO 2 ;
(5) High-speed stirring: the mixture reagent is placed in a high speed mixer, stirring 30 min with the speed of 10 000 r / min, and then the stable solution is obtained; (6) Soaking: the samples of bamboo were soaked in a solution for 48 h, with ultrasonic dispersion simultaneously, water in ultrasonic sink was changed every 2 h and the solution was stirred 30 min at high speed every 12 h ; (7) Drying: after soaking for 18 hours, the samples were took out to dry gradually ,drying for 12 h under the condition of 40 ℃,60 ℃ and 80 ℃ respectively, and 24 h under the condition of 103 ℃,then weighting the samples every 2 h, stopped drying if the weight.
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(8) Balance processing: the samples were balance processed for 20 days under the temperature of 20 ℃, the humidity of 65%, and the prepared products were obtained.
Instrument analysis
(1) Particle size analysis: about 3 ml solution was placed in a cuvette, using a nano-particle size analyzer to scan and calculate the average particle and distribution curve;
(2) Contact angle measurements: Contact angle measurement was under constant temperature and humidity environment. The samples were tested by contact angle measuring instrument, using distilled water as droplets, timing initial droplet formation from zero, measuring the contact angle change within 60 s, and calculated the size of a contact angle every 80 ms; (3) SEM and EDS: Bamboo sample of SEM was cut from the tangential section of the sample.
After spraying, the surface morphology was observed and analyzed by SEM and EDS simultaneously.
RESULTS AND ANALYSIS
Solution size
In the nano modification, the modified effect is not only related to the properties of the modified material, but also closely related to the size of the nanomaterial. The characteristics of modified materials not only affected by the characteristics of nanomaterials, such as molecular weight, molecular weight distribution and molecular chain, but also have close relationship with the molecular morphological characteristics of nanomaterials, such as particle surface morphology, particle size and particle size distribution. Figure 1 is the solution particle size analysis of fumed nano SiO 2 solution at 25℃. As shown in Figure 1 , the particle diameter in the solution mainly between 20 ~ 45 nm and 200 nm~500 nm occurred bimodal effect; i.e., preferably "Double Microstructure" in the superhydrophobic domain, when the particle diameter at about 33 nm, the distribution intensity is 8%, appearing weak peaks; when the particle diameter at about 350 nm, the distribution intensity is 92%, appearing a strong peak. This particle size distribution is conducive to the formation of a superhydrophobic structure.
Contact angle
In this experiment, a large amounts of data were obtained due to the contact angle on the surface of bamboo were conducted contact angle measurement, and analyzed and compared the graphs painted according to specimen's relevant time corresponding to the average value of contact angle , as shown in Figure 2 and Figure 3 . than that of the inboard bamboo, but the stability of the surface contact angle of the inboard bamboo was better than that of the outboard bamboo, the fluctuating values of the surface contact angle of the outboard bamboo was between 2.5°,while the inboard bamboo was between 0.4°. Through comparing two kinds of modified materials, there was no big difference of hydrophobic effect between two specimens of bamboo; as for the stability of the super hydrophobic effect, the surface of inboard bamboo was best, followed by the outboard bamboo surface.
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3.3 Surface morphology Figure 4 was the graph of the modified outboard bamboo surface observed under the electron microscope, it can be seen from the electron microscope of different magnification that on the outboard bamboo surface covering a layer of membrane on which the particles aggregation were not uniform, some gathered into a ball, the diameter size of which is differ, some gathered into small blocks with a tiny number, and particles gathered into a smooth film on some parts of the outboard bamboo surface. This layer of particle film forming by fumed nano SiO 2 particles filled and gathered on the porous of the surface of outboard bamboo or on the surface of outboard bamboo, thus forming a layer of dense membrane, form the scale on the bottom right of picture, it can see that diameter of SiO 2 particles gathered outboard bamboo surface were only a few microns and even some tenths of microns. After the outboard bamboo had been modified, a layer of film was covered on the outboard bamboo surface, which built up a layer of microstructure similar to that on lotus leaf surface. Thus the outboard bamboo surface had the super hydrophobic effect.
(a) (b) (c) taching on it, and many nanoparticles gathered into a block, the shape of which was relatively large; picture (b) and (c) illustrating to us that the particles gathering into clumps on the outboard bamboo surface arranged disorderly, and the roughness of the films formed on the outboard bamboo surface had great difference; although it made the modified inboard bamboo 579 have the same super hydrophobic properties of lotus leaves, its super hydrophobic effect was not as good as the outboard bamboo, and that was the reason contact angle of inboard bamboo was no larger than that of the outboard bamboo.
3.4 Surface energy spectrum Figure 6 and Table 1 were the analysis of the chemical element on modified bamboo surface by energy dispersive spectrometry (EDS); it can be seen that C atom content was about 55.36% at 0.2 Kev; O atom content was about 0.32% at 0.4 Kev; Si atom content was about 14.32% at 1.8
Kev; and K atom content was about 0.33% at 3.3 Kev. Figure 3 -11 and Table 3 -3 illustrating to us that there were mainly four chemical elements including C, O, Si, and K on the modified bamboo surface, C, O, and K element were the basic elements of bamboo, and the presence of Si element explained that after the bamboo had been tested, nano-SiO 2 particles was already adsorbed on the bamboo surface. 
CONCLUSIONS
The samples were carried out a super hydrophobic modification under normal temperature and pressure by using fumed nano SiO 2 solution, thus making the following conclusions:
The particle diameter in the solution mainly between 20 ~ 45 nm and 200 nm~500 nm occurred bimodal effect. Measured the contact angle of treated samples surface, the average value of which can reach above 150°; there was no big difference of hydrophobic effect between two kinds specimens of bamboo; as for the stability of the super hydrophobic effect, the surface of inboard bamboo was best, followed by the outboard bamboo surface. A layer of film was covered on the bamboo surface, which built up a layer of microstructure similar to that on lotus leaf surface. Thus the outboard bamboo surface had the super hydrophobic effect.
